Introduction
Lord Howe Island and satellite islets (the Admiralty Islands, Rabbit Island, Mutton Bird Island, Balls Pyramid, etc.) are isolated volcanic outcrops in the South Pacific Ocean between longitudes 159 0 02' 12" and 159 0 06' 18" E and latitudes 31 0 30' 42" and 31 0 36' 00" S. The islands are the emergent portions of a large, nearly truncated seamount. This seamount sits on the western edge of the Lord Howe Rise -an undersea volcanic plateau some 300 km wide and 2,000 km long, extending from New Zealand to the Chesterfield Reefs, midway between New Caledonia and the
Lord Howe Island and satellite islets (the Admiralty Islands, Rabbit Island, Mutton Bird Island, Balls Pyramid, etc.) are isolated volcanic outcrops in the South Pacific Ocean between longitudes 159 0 02' 12" and 159 0 06' 18" E and latitudes 31 0 30' 42" and 31 0 36' 00" S. The islands are the emergent portions of a large, nearly truncated seamount. This seamount sits on the western edge of the Lord Howe Rise -an undersea volcanic plateau some 300 km wide and 2,000 km long, extending from New Zealand to the Chesterfield Reefs, midway between New Caledonia and the Queensland coast. Lord Howe Island lies approximately 700 km north-east of Sydney and 1250 km north-west from the northern tip of New Zealand.
Lord Howe Island (Figure 1 ) is an Australian territory, under the administrative control of New South Wales. The island is roughly crescent-shaped, approximately 12 km long and 2.8 km wide, totalling 1,455 ha in area and almost completely volcanic in origin, with basalts and breccias the major rock types. Geologically Lord Howe Island is now considered to be the eroded remnant of a large shield volcano active during the Pleiocene epoch, some 7 million years ago. Several volcanic periods are believed responsible for different parts of the Island, but the two present mountains, Mt Gower and Mt Lidgbird, represent the most recent volcanic phase (6.4 million years ago). The low-lying central part of Lord Howe Island is covered by a coarse, marine calcarenite of late Pleistocene origin (McDougall, Embleton & Stone 1981) . varies from the large shallow reef-fringed lagoon with white sandy beaches on the western side of the island to small sandy bays (e.g. Neds Beach) or sheer black cliffs of basalt up to 200 m high (Malabar) (Hutton 1985) .
Much of Lord
The climate of Lord Howe Island is subtropical with no extremes of temperature, no real seasonal pattern and moderate relative humidity (70-78%). Mean monthly temperature fluctuates from minima near 13° C (in winter) to maxima near 25° C (in summer) and the daily range is rarely more than 8° C. Rainfall (mean annual precipitation 1675 mm) occurs throughout the year with a winter maximum (June average of 187 mm) and summer minimum (February average of 113 mm). The summers are actually drier than the figures indicate, but erratic summer rain depressions (up to 300 mm in a month) boost the average monthly figures.
History of lichenological investigations
Lord Howe Island was discovered in 1788 by Lieutenant H. Lidgbird Ball, of H.M.S. Supply, while on his way from Port Jackson to establish a penal colony on Norfolk
Island. The island had remained undiscovered by the Polynesians on their migrations throughout the Pacific and was uninhabited. The first settlers arrived in 1834 and grew fruit and vegetables which they traded with whalers.
The island has been visited by a number of scientific expeditions in the course of its short history, but few of the early expeditions contributed greatly to the knowledge of the lichen flora. 
Principal vegetation formations
The vegetation of Lord Howe Island (Pickard 1981) can be divided into four major formations namely: pastures and fore shores, and three broad types of sub-tropical rainforest: lowland 'dry' forests, lowland sheltered forests and the mountain rainforest. Brief notes are given below for these, together with the dominant lichen genera occurring in each formation. 
Materials and methods
This account is based mainly on specimens collected by one of us (J.A.E.) on Lord Howe Island in June 1992 and an examination of type specimens from H-NYL, G, NSW, TUR-V, S and WELT. The techniques used for the examination of the specimens have been described previously (Archer 1991) ; in addition, the chemistry was determined by liquid chromatography (Elix & Venables 1993) . Sections of verrucae were mounted in water for measurement of spore size; the spore dimensions quoted are those of mature spores, although smaller, immature spores may also be present. The figures illustrate holotypes.
Pertusaria asperata Archer (Archer & Elix 1992: 417) Thallus pale to dark olive green, wrinkled and cracked, lacking isidia and soredia, surface dull, corticolous; apothecia verruciform, conspicuous, numerous, concolorous with the thallus, flattened hemispherical, 0.8-1.5 mm diam.; ostioles black, punctiform, 2-5 per verruca, in a hyaline zone, the zone becoming conspicuous, deeply concave and almost disciform, to 0.8 mm diam.; spores 8 per ascus, biseriate, smooth, fusiform, 100-140(-150) 11m long, 35-50 11m wide.
Chemistry: K-, KC-, C-, Pd-; lichexanthone and stictic and constictic acids.
Pertusaria dehiscens is characterised by the conspicuously depressed ostioles, the eight biseriate spores and the chemistry. The multiple black ostioles in a concave hyaline zone and the fusiform spores distinguish Pertusaria dehiscens from the chemically similar, saxicolous Pertusaria asperata which has single dark brown ostioles, not in a hyaline zone, and ellipsoid to subfusiform spores. The three additional synonymous taxa listed above are chemically and morphologically identical to Pertusaria dehiscens. The species also occurs in Queensland, New South Wales, Norfolk Island and India and Brazil.
Also examined: Lord Howe Island: along track to Mutton Bird Point, 31 0 32' 45" S, 159 0 OS' 00" E, alt. 60 m, on dead canopy branches in dry lowland forest with basalt outcrops, Elix 32786, June 1992 (ANUC).
Pertusaria elliptic a Milil. Arg. (Muller 1895: 635) Type: Queensland: Goodna, Shirley 1754 p.p.,1893 (holo G).
Thallus off-white or pale grey to pale olive green, thin, surface smooth or slightly rough and dull, corticolous; apothecia verruciform, conspicuous, scattered, slightly flattened hemispherical, rounded or elongated or irregular in outline, becoming constricted at the base and concave above, 0.5-1.5 mm diam.; ostioles conspicuous, black, sometimes in a grey translucent zone, 1-2 per verruca; spores 3-4 per ascus, uniseriate, elongate ellipsoid to subfusiform, rough, 80-110 )lm long, 30-45 fJill wide.
Chemistry: K-, KC-, C-, Pd-; 2,5-dichlorolichexanthone (major), 2,4,5-trichlorolichexanthone (major), 2,4-dichlorolichexanthone (trace), 2-chlorolichexanthone (minor), 4,5-dichloro-lichexanthone (trace), 2' -O-methylperlatolic acid (minor), 2-0-methylperlatolic acid (minor).
Pertusaria elliptica is characterised by the three to four rough spores per ascus, the conspicuous black ostioles and the chemistry. The species was previously reported to contain 4,5-dichlorolichexanthone (Archer 1991a) Figure 5 . Pertusaria maritima, hoiotype, X 4. Figure 6 . Pertusaria miniatescens, hoiotype, X 3. Figure 7 . Pertusaria puffina, hoiotype, X 3. Thallus off-white to pale yellowish-white, areolate and cracked, surface smooth and dull, lacking isidia and soredia, corticolous; apothecia verruciform, numerous, scattered, sometimes confluent, flattened hemispherical, concolorous with the thallus, 0.5-1(-1.5) mm diam.; ostioles inconspicuous, translucent, pale yellow, 1 per verruca; spores 8 per ascus, usually 6-8, irregularly uni-or biseriate, ellipsoid, smooth, 52-72 f..lm long, 28-32 f..lm wide.
Chemistry: K-, KC+ orange,C+ orange, Pd-; thiophaninic and stictic acids with traces of hypostictic and constictic acids.
Pertusaria leioplacella is characterised by the pale yellow thallus giving a KC+ and C+ orange colour, the pale yellow ostioles and the eight spored asci. The species is distinguished from the somewhat similar Pertusaria gibberosa Miill.Arg. by the chemical reactions. The specimen from Lord Howe Island contained a relatively low concentration of thiophaninic acid compared to those found in specimens from eastern Australia. Pertusaria spaniostoma Vainio (Vainio 1926: 5) Type: South Africa: Elsenburg, P.A. van der Byl 242 (holo TUR-V 34431). Vainio (Vainio 1929: 5) Type: Mozambique: Palma, A. Pires de Lima 873, 1916 (holo TUR-V 34430) .
Pertusaria simplex
Thallus pale olive green, areolate and cracked, surface smooth and dull, lacking isidia and soredia, corticolous; apothecia verruciform, flattened hemispherical, concolorous with the thallus, conspicuous, scattered, sometimes confluent, becoming constricted at the base, 0.7-1.2 mm diam.; ostioles inconspicuous, pale, translucent, 1-2 per verruca, sometimes fusing to form a sunken translucent disc; spores 8 per ascus, irregularly biseriate, ellipsoid to subfusiform, smooth, 65-75 ~m long, 25-30 ~m wide.
Chemistry: K-, KC-, C-, Pd-; 2-chlorolichexanthone, stictic and constictic acids. Thallus albido-olivaceus, areolatus et rimosus, superficies laevis et hebetata, isidiis et sorediis destitutis, corticola; apothecia verruciformia, inconspicua, numerosa, dispersa, plano-hemisphaerica, thallo concoloria, 0.5-0.8 mm diam.; ostiola conspicua, atrobrunnea, singula in verruca; sporae 8nae, biseriatae, ellipsoideae, laeves, (50-) 60-75 ~m longae, 25-30 ~m latae. Thallus 2, 2, 2, 4, Thallus pale olive green, areolate and cracked, surface smooth and dull, lacking isidia and soredia; corticolous; apothecia verruciform, inconspicuous, numerous, scattered, flattened hemispherical, concolorous with the thallus, 0.5-0.8 mm diam.; ostioles conspicuous, dark brown, 1 per verruca; spores 8 per ascus, biseriate, ellipsoid, smooth, (50-)60-75 ).lm long, 25-30 ).lm wide. Fig. 3 .
Chemistry: K-, KC-, C-, Pd-; 2-chlorolichexanthone (minor), 2,4-dichlorolichexanthone (major), 2,5-dichlorolichexanthone (major), 2,4,5-trichlorolichex anthone (major), with or without stictic acid (minor). Thallus albido-olivaceus, subrimosus, superficies subtuberculata et hebetata, isidiis et sorediis destitutis, corticola; apothecia verruciformia, conspicua, numerosa, planohemisphaerica, basi constricta, thalIa conca loria, 0.5-1 mm diam.; ostiola conspicua, flavida, translucida, concavescentia, 0.2-0.3 mm diam., in verruca 1-4na; sporae 2nae, ellipsoideae, laeves, 90-100).lm longae, 30-37).lm latae. Thallus 6-0-methylarthothelin et acida thiophanicum et sticticum continens. Thallus pale olive green, somewhat cracked, surface subtuberculate and dull, lacking isidia and soredia; corticolous; apothecia verruciform, conspicuous, numerous, flattened hemispherical, becoming constricted at the base, concolorous with the thallus, 0.5-1.0 mm diam.; ostioles conspicuous, pale yellow, translucent, becoming concave, 0.2-0.3 mm diam., 1-4 per verruca; spores 2 per ascus, ellipsoid, smooth, 90-100 ).lm long, 30-37 ).lm wide. Fig. 4 .
Pertusaria lordhowensis
Chemistry: K-, KC+ weak orange, C+ weak orange, Pd-; stictic acid (minor), constictic acid (trace), thiophaninic acid (minor), arthothelin (trace), thiophanic acid (major), 6-0-methylarthothelin (major), 2,4-dichlorolichexanthone (trace) and 4,5-dichlorolichexanthone (trace).
Pertusaria malabara is characterisd by the two-spored asci and the chemistry. It resembles the two-spored Pertusaria saltuensis Archer & Elix from Queensland (Archer & Elix 1992 ) but is distinguished from that species by the presence of 6-0-methylarthothelin as a major lichen compound and the translucent ostioles. The new species is known only from the type specimen.
The epithet 'malabara' refers to Malabar Hill, the type locality. Poelt (1970 Poelt ( , 1972 Thallus thick or thin, pale to bright yellow, areolate and cracked, surface smooth and dull, lacking isidia, with sparse to numerous scattered yellow soralia; apothecia absent.
Chemistry: K-, KC+ orange-red, C+ orange, Pd-or Pd+ weak yellow; thiophaninic and stictic acids with or without lichexanthone. The chemistry of Pertusaria persulphurata was reported in detail by Elix et al. (1978) .
Pertusaria persulphurata is characterised by the yellow, sorediate thallus, lacking verrucae and spores. It is the sterile counterpart of Pertusaria xanthoplaca Mull. Arg. and somewhat resembles Pertusaria maritima. Pertusaria persulphurata occurs in eastern Australia as a common and conspicuous species on exposed rock, often found with the white, sorediate Pertusaria subventosa Malme. Pertusaria persulphurata also occurs in New Zealand (Archer & Elix 1993 ). Pertusaria leucoxantha Mi.i1l. Arg. (Muller 1895: 637) .
Type: Queensland: Thursday Island, C. Knight 280, 1887 (holo G).
Thallus pale fawn or pale dull yellowish green, thin to effuse, surface smooth and dull, lacking isidia and so redia; apothecia verruciform, sparse to numerous, sometimes confluent, flattened hemispherical or irregular in outline, 0.5-1.5 mm wide; ostioles black, 1-2 per verruca, sometimes raised; spores 8 per ascus, hyaline, irregularly uniseriate, ellipsoid, smooth, 60-85 f..lm long, 25-45 f..lm wide.
Chemistry: K-, KC+ weak orange, C+ weak orange, Pd-; thiophaninic and 2-0-methylperlatolic acids with traces of 2-chloro-6-0-methylnorlichexanthone.
Pertusaria petrophyes is characterised by the eight-spored asci and the presence of thiophaninic and 2-0-methylperlatolic acids. Although both Pertusaria petrophyes and Pertusaria persulphurata contain thiophaninic acid, the latter species is bright yellow when compared with the dull yellowish green thallus of Pertusaria petrophyes. Pertusaria petrophyes occurs in eastern New South Wales and Queensland and also on the North Island of New Zealand.
The reported type locality of Pertusaria leucoxantha, which is morphologically and chemically identical to Pertusaria petrophyes, is probably an error (Archer & Elix 1993) Thallus dull yellow, thin, cracked, surface smooth and shiny; saxicolous; lacking isidia, sorediate; soralia white, numerous, scattered, disciform, 0.4-0.8 mm diam.; apothecia and spores not seen. Fig. 7 .
Chemistry: K-, KC-, C-, Pd-; stictic acid (major), constictic acid (minor), 2,5-dichlorolichexanthone (major), 2-chlorolichexanthone (minor), 2,4,5-trichlorolichexanthone (major), 2,4-dichlorolichexanthone (major).
Pertusaria puffina is characterised by the dull yellow thallus with scattered white soralia and the chemistry. The colour and chemistry distinguish the new species Thallus pale yellowish green to pale greyish green, slightly or coarsely areolate and cracked, surface smooth or very slightly rough, dull, lacking isidia and soredia, corticolous; apothecia verruciform, conspicuous, scattered or crowded and becoming confluent, concolorous with the thallus, slightly flattened hemispherical, not constricted at the base, 0.5-1 mm diam.; ostioles conspicuous, pale, translucent, dull yellow, usually one per verruca; spores 2 per ascus, ellipsoid, smooth, or very slightly rough, 80-125 /lm long, 30-45 /lm wide.
Chemistry: K-, KC+ orange, C+ orange, Pd-; thiophaninic acid (major), stictic acid (major) with constictic acid (minor-trace). Pertusaria sublacerans Archer (Archer 1991: 242 Thallus dull olive green, thin, somewhat areolate and cracked, surface smooth and shiny, isidia and soredia absent, becoming pustulate, the pustules conspicuous, numerous, at first subisidioid, becoming hemispherical to subspherical, 0.5-1.5 mm diam., the upper part opening to reveal the white medulla; corticolous; apothecia disciform, somewhat sunken, the disc white pruinose 0. Pertusaria paeminosa Archer (Archer 1990: 395 Pertusaria thiospoda Knight (Knight 1882:47) .
Type: New South Wales: near Sydney, Knight 20 (holo WELT).
Thallus pale yellowish white to pale yellow, thin, slightly cracked, surface smooth and dull, isidia and soredia absent; corticolous; apothecia verruciform, inconspicuous, scattered, sometimes confluent, flattened hemispherical, not constricted at the base, 0.5-1 mm diam.; ostioles pale brown to black, one per verruca; spores 2 per ascus, ellipsoid, smooth, 80-110(-120) /lm long, 30-40 /lm wide.
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TeJopea Vol. 6(1): 1994 Chemistry: K-, KC+ yellow orange, C+ yellow orange, Pd-; thiophaninic acid (major), stictic acid (major) and constictic acid (minor).
Pertusaria thiospoda is characterised by the two-spored asci and the presence of thiophaninic and stictic acids. It is distinguished from the similar Pertusaria schizostomella Miill. Arg. by the dark ostioles and spores with smooth walls. The species is common in eastern coastal New South Wales and also occurs on Norfolk Island (Elix et al. 1992 ). 
Summary
The lichen flora of Lord Howe Island contains 20 species in the genus Pertusaria; five of these appear to be endemic and 14 species also occur in Australia. Six of these also occur in New Zealand (Table 1) . Some recent studies have reported the lichen flora of a number of islands in the same region as Lord Howe Island (Galloway & Hayward 1987; Hayward et al. 1991; Elix et al. 1992; Hayward & Lumbsch 1992 ) and these findings, for the genus Pertusaria, are summarised in Table 2 . Lord Howe Island has a relatively large number of Pertusaria species when compared with other islands in the same region; the number of endemic taxa is also noteworthy ( Table 2) . * Five species were originally reported (Galloway & Hayward 1987) and Pertusaria subventosa Malme has been identified in earlier collections from Three Kings Islands.
Artificial key to Pertusaria in Lord Howe Island
